Oxidized low-density lipoprotein retards the growth of proliferating cells by inhibiting nuclear translocation of cell cycle proteins.
Our study tested the hypothesis that the mitogenic effect of oxidized low-density lipoprotein (oxLDL) on vascular cells may be further enhanced by the presence of cytokines and growth factors known to be present in the atherosclerotic environment. Quiescent fibroblasts and vascular smooth muscle cells were treated with 10 or 50 microg/mL minimally-oxidized LDL in combination with serum for 24 or 48 hours. Surprisingly, these cells showed inhibited release from growth arrest and a significant reduction in the number of cells completing the cell cycle when compared with cells treated with serum alone. This was not due to an induction of apoptosis. The antiproliferative effects were not closely associated with changes in the expression of cell cycle proteins. Instead, oxLDL inhibited the translocation of cell cycle proteins cell division cycle (Cdc) 2, cyclin-dependent kinase (Cdk) 2, Cdk 4, Cyclin A, Cyclin B1, Cyclin D1, and proliferative cell nuclear antigen (PCNA) into the nucleus, as compared with separate treatments with serum alone. Kinase activation associated with specific cell cycle proteins was also inhibited by oxLDL. oxLDL, in the presence of serum, has a surprising inhibitory effect on cell proliferation that occurs through an inhibition of import of cell cycle proteins into the cell nucleus.